factors. The dose-dependent trend was tested by evaluating the regression coefficient when the three intake categories were treated as equally spaced numerical variables in Cox's model. P values less than 0.05 were considered to be statistically significant.
A total of 36 males and 12 females died from kidney cancer during the follow-up of 461, 066 and 658, 349 person-years, respectively. The mean ( standard deviation) follow-up periods were 9.6 2.6 years for males and 9.9 2.2 years for females. Compared with females, males had a higher risk of kidney cancer death (age-adjusted HR = 4.63, 95% CI: 2.41-8.89), and the risk increased with age (sex-adjusted HR = 1.08 per 10-year increment, 95% CI: 1.05-1.11) (not shown in the table). Table 1 shows the age-and sex-adjusted relative risk of kidney cancer death in relation to medical history. Hypertension was revealed as a significant risk factor for kidney cancer death (HR = 1.98, 95% CI: 1.06-3.70). Diabetes mellitus showed an HR greater than unity (HR = 2.28, 95% CI: 0.96-5.42), but was not a significant risk factor.
As shown in Table 2 , there was no meaningful association between body mass index and the risk of kidney cancer death. Table 3 illustrates the age-and sex-adjusted relative risk of kidney cancer death in relation to smoking status and drinking status. Compared with never-smokers, current smokers had an increased risk (HR = 2.13, 95% CI: 0.87-5.24), but the increase was not statistically significant. On the other hand, drinking status showed no meaningful relation to kidney cancer death. Table 4 shows HRs for kidney cancer death in relation to fondness for salty food and intake frequency of rice, miso soup, tofu, fresh fish, dried and salted fish, and pickles. There was no significant positive or negative association between these dietary factors and the risk of kidney cancer death. Table 5 presents HRs for kidney cancer death in relation to fondness for fatty food and intake frequency of meats and dairy products. A fondness for fatty food was associated with a significantly increased risk (HR = 2.64, 95% CI: 1.03-6.78). Beef intake was positively (although not significantly; p for trend = 0.084) associated with risk of kidney cancer death. On the other hand, there was no meaningful association of other meat or dairy product consumption with kidney cancer death. Table 6 illustrates HRs for kidney cancer death in relation to intake frequency of vegetables and green tea, black tea and coffee. Starchy roots (i.e., taro, sweet potato and potato) reduced the risk of cancer death. Compared with 1-2 times/month or less, HRs were 0.67 (95% CI: 0.31-1.41) for 1-2 times/week and 0.44 (95% CI: 0.21-0.94) for 3-4 times/week or more. An intake of carrots and squash marginally decreased the risk of kidney cancer death (p for trend = 0.072). Compared with those who did not drink black tea, HRs were 2.15 (95% CI: 1.11-4.14) for those who drank 2 cups or less /day and 13.6 (95% CI: 1.83-101.30) for those who drank 3 cups or more /day. A non-significant increased
Risk Factors for Kidney Cancer
Therefore, in the present study, we evaluated the association between kidney cancer death and medical histories, body mass index and lifestyle factors (i.e., smoking and drinking status, dietary habits, and physical activity) on the basis of a large population-based cohort study in Japan (The Japan Collaborative Cohort Study for Evaluation of Cancer Risk [JACC] Study), 20 which has been followed up for more than 1 million-person years.
The JACC Study, which is sponsored by the Ministry of Education, Culture, Sports, Science and Technology of Japan, is a nationwide collaborative prospective cohort study to evaluate the various risks and/or protective factors influencing cancer mortality and incidence. 20 Study methods and ethical issues have been described elsewhere.20 Briefly, the cohort was established from 1988 to 1990, with 47,997 males and 66,520 females aged 40 years and older from 45 study areas across Japan. In the JACC Study, inhabitants aged 40 to 79 years at the baseline survey were usually used for the analyses. However, in this study, subjects aged 80 years and over were not excluded because the number of kidney cancer deaths was small (i.e., 48 cases). Most subjects were recruited from the general population or when undergoing routine health checks in the municipalities. The study subjects were followed up for mortality until the end of 1999. Written informed consent was obtained individually from participants, with the exception of a few study areas where informed consent was provided at the group level after explaining the aim of study and confidentiality of the data to community leaders. This investigation was approved by the Ethical Boards of Nagoya University School of Medicine and Kyoto Prefectural University of Medicine.
The self-administered questionnaire for the baseline survey included questions concerning medical history, height and weight, dietary habits of food and drink and lifestyle factors such as smoking, alcohol drinking, and physical activities. Body mass index (BMI) was calculated as the weight divided by the square of height (kg/m 2 ). BMI was categorized as low (BMI<18. Population registries in the municipalities were used to determine vital and residential status of subjects. Registration of death is required by the Family Registration Law in Japan and is enforced throughout the country. The endpoint of the study was defined as death from kidney cancer (10th Revision of the International Statistical Classification of Diseases, ICD-10: C64). For logistical reasons, we discontinued the follow-up of subjects who moved out of their study area. All statistical analyses were conducted using the Statistical Analysis System (SAS) ® package. The hazard ratios (HRs) of kidney cancer death and 95% confidence intervals (CIs) were estimated with Cox's proportional hazard model. Age was treated as a continuous variable while indicator variables were used for other ventive potential, suggesting that these traditional diets may partly be the reasons for the lower incidence of kidney cancer death in Japan compared with the other developed countries. Hypertension [12] [13] [14] [15] [16] 27 as well as anti-hypertensive medication 12, [14] [15] [16] has been reported to be a risk factor of kidney cancer. However, epidemiologic studies have not been able to distinguish the effects of hypertension from those of anti-hypertensive medications on the risk of kidney cancer. 13 In the present study, a medical history of hypertension was associated with an increased risk of kidney cancer death.
Wideroff et al. 28 found that diabetes mellitus was a risk factor for kidney cancer while Mellemgaard et al. 16 did not. In the present study, a history of diabetes mellitus was marginally associated with an increased risk of kidney cancer death.
Kidney infections, 2,3,4,5,17 kidney stones, 2,3,4,5,17,18 and kidney cysts 2, 3, 4, 5, 17 are risk factors for kidney cancer in western countries. However, in the present study, none of them was associated with an increased risk of kidney cancer death.
There are some limitations to our study. First, the number of kidney cancer deaths was very small in spite of the large scale of the study because of the small incidence of kidney cancer in Japan. 5 Second, although male gender is an established risk factor for kidney cancer, 1-3 we did not evaluate kidney cancer risk in men and women separately. Last, the endpoint of the present study was not the incidence of kidney cancer but kidney cancer death. In Japan, many cases of kidney cancer have been detected with renal imaging techniques such as ultrasonography. 6 Thus, we cannot categorically deny that we may have missed an important risk factor for kidney cancer in Japan.
On the other hand, our study has its strengths as well. As far as we know, this is the first report on the risk factors for kidney cancer to evaluate lifestyle and medical histories in a large prospective study in the Japanese population.
In summary, the present study showed that hypertension, fondness for fatty food and drinking black tea were risk factors for kidney cancer death while a frequent intake of taro, sweet potato and potato was a preventive factor. However, these findings must be interpreted with caution. We could not evaluate kidney cancer risk in men and women separately because the number of kidney cancer deaths was small in the present study. Further studies may be needed to evaluate risk factors for kidney cancer death in Japan.
The present investigators involved, with the co-authorship of this paper, in the JACC Study and their affiliations are as follows: Dr. Akiko Tamakoshi (present chairman of the study group), Nagoya University Graduate School of Medicine; Dr. Mitsuru Mori, Sapporo Medical University School of Medicine; Dr. Yutaka Motohashi, Akita University School of Medicine; Dr. Ichiro Tsuji, Tohoku University Graduate School of Medicine; Dr. Yosikazu Nakamura, Jichi Medical School; Dr. Hiroyasu Iso, risk was observed among coffee drinkers. Compared with nondrinkers, HRs were 1.25 (95% CI: 0.67-2.33) for those who drank 2 cups or less /day and 2.69 (95% CI: 0.89-8.10) for those who drank 3 cups or more /day. Table 7 shows the age-and sex-adjusted relative risk of kidney cancer death in relation to physical activity. There was no meaningful association between physical activity and kidney cancer death.
Although the incidence of kidney cancer is lower in Japan than in other industrialized countries, [1] [2] [3] 5 there is no doubt that it has been increasing. 6 This may be partly due to changes in lifestyle after World War II in Japan. The changed lifestyle in terms of westernized dietary habits, the spread of privately-owned cars and household electric appliances, and agricultural mechanization, may have increased the prevalence of obesity, by increasing animal protein and fat intake as well as by decreasing physical activity. Obesity 1-3,10-13 and low physical activity 8, 9 are established risk factors for kidney cancer in western countries. However, in the present study, neither body mass index nor physical activity showed any significant relation to kidney cancer death in Japan.
In the present study, those who drank black tea had an increased risk of kidney cancer death even after adjusting for other factors. In addition, those who drank coffee had a marginally increased risk. However, there has been no convincing evidence linking kidney cancer and consumption of black tea or coffee despite numerous studies in western countries. 3, 21 In Japan, drinking black tea or coffee may be a surrogate for westernized dietary habits and thus it may be the latter rather than the former that is actually responsible for kidney cancer. Further studies are needed to ascertain whether there is any truth to this hypothesis.
Handa et al. 7 reported that both a 'dessert' diet factor and a 'beef' diet factor were associated with an increased risk of kidney cancer, suggesting that high-fat and high-protein diets as well as sugar-and fat-rich confectioneries might be risk factors for kidney cancer. In the present study, fondness for fatty food as well as drinking black tea was associated with an increased risk.
Because the incidence of kidney cancer is higher in Japanese Americans than in native Japanese 5 and it is increasing in Japan now, 6 we cannot deny that westernization of dietary habits may play some role in the increased incidence of kidney cancer in Japan.
Chow et al. 22 also reported that an intake of staple food (i.e., bread, cereals, potatoes, rice, and spaghetti) was associated with an increased risk of kidney cancer. On the other hand, Mucci et al. 23 reported that none of potato, bread and cereal was a risk factor for kidney cancer. In the present study, an intake of starchy roots (i.e., taro, sweet potato and potato) was associated with a decreased risk of kidney cancer death while an intake of rice showed no meaningful relation. Taro 24, 25 and sweet potato, 26 a part of the traditional Japanese diet, are reported to have cancer pre-
